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    Although artificial neural networks have been applied successfully on 
rainfall-runoff modeling in recent years, the current models constructed by 
using neural network can neither predict the peak flow and the peak time of 
flood in ungauged watersheds nor evaluate the hydrological impacts of land use 
changes.  This study offers a solution to resolve the limitations of the 
construction methods that establish current models.  It is suggested that based 
on the concept of event characterization, physiographic features, which have 
been ignored in current neural network models, can be and should be put into 
the neural network learning mechanism, and, together with hydrological 
features, would thus enable the neural network models to remedy the limitations 
mentioned above . 
    Four lumped model prototypes of flood estimation are derived from the 
data of 292 rainfall-runoff events collected from 61 watersheds in various parts 
of Taiwan, with data from 243 events obtained from 49 watersheds being used 
to train three-layer structure of back-propagation neural network , and the 
others for verification.  All of the events were characterized as parameters, 
both hydrological and physiographic, which resulted in a characterizing 
case-base.  In measuring the physiographic features of watersheds, geographic 
information systems were applied. 
    Three major findings are located in this study.  First, the depth of peak 
flow and the peak time are more efficient estimation targets than peak flow and 
lag time.  Second, the accuracy of the model prototypes adopted in this study 
is parallel to that of the unit-hydrograph based models.  Third, through the 
implementation of three simulated scenarios of land use change, estimation of 
hydrological changes rest upon the model prototypes proposed in this study do 
conform to the principles of hydrology. 
    The general conclusion of this study is that, unlike current neural network 
models which are inapplicable to flood estimation in ungauged watersheds and 
the evaluation of the impacts of land use change, the model prototypes 
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